
Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

�� � �� �� �� 	 
 � � ��� 
 � � � � 
 � �
 
 	� � �� �� � 	 ��

�� � � � �� 	 � � � � 
 � � 	 ��� �� � � � �� � 	 �� �


 � � � � � � � �� �� � � � � � �

� � � � � � � � 
 � 	 � � � �� 	 � � �

�� �� ��� �� � !� � "# $% &' $% � "# () � #+* $ �-, " �/.

0 �� �� �� 1 � �) � $% &2 $ & � $ � �� % 3 " $ �4 � "5 "% � � 6 �� 4 �7 89 (;: < 7 3 ( �= <= 7

>� � 0 # $ 5 � � 8 $ � �� % $ # > $? � � $ �� � 1

>� � 0 # $ 5 � �7 8 "@ 3 "A �) � BC DE D 7 F ( 0

) ? � � "# G # $% #  H� I

J K LMN OP LP QR S S M LT TU V L W QX YZ [ L Y \ M O W^] _`ba cd `be Pf g X YZh ij Mf k] `bl mon pqr sh ij Mf k] ` ct f Qu LM n

v OP S ` S T k] v O W Z w M T vX \ L Y \ M X j P f u ] X k]



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

�� � �� �� � �� � �	 
� � � 	 	 � � 	 � � 
� 
� � � � �� �

� ' �� " � "% � � $ # $? �� � � � �� % � ") � % � � 4 " � ? $ � " & � %�

� $ � 8 $ � �� @ : � � & " � 8 � � � � $ � �� ? " � @ " "% � I " �# $ � � � % H � � ") � � $ # # 1 @ � & " $% & % $ � �� @

) � $% % "# � ��� �� 4 � % " � $ # 7 � � �� �

�? � �� % � � % 4 4 5 9 % � " � �� # $ � " & ! $% &2 $ � �� � �9 !2 � ? " � @ " "% $ 5 " $ �4 � "5 "% � ) � $% :

% "# $% & � � " @ " � H� � " & �4 5 � , � @ � � ", " � "% ) " ) � $% % "# � � 6 � " "% " � $ # 7 � � B � 7

! �4 " H H " " � $ # 7 � � �� 7 6 $� $% & 6� " �� 7 � � �� $ 7 $% & � $ � ��� " � " $% & �� % "# 7 � � �= �

< 8� % : # � % " $ � � � � % H � ") � % � � 4 " � @ � �) � $ � " ? $ � " & � % � � ") � � $ # � $ & � $ � � I " � � $% �, " �

) $ # ) 4 # $ � �� % � � 6 $� $% & 6� " �� 7 � � � � ? 7 6 � " "% " � $ # 7 � � �= � 



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

λr1 λr2λm

Lr1

Lr2Lm

Wavelength λ
R

ad
ia

nc
e 

L

R CIBR =
L m

ω r1 ⋅L r1 + ωr 2 ⋅ L r2

ωr 1 =
λr 2 − λ m

λ r 2 − λ r 1

ω r 2 =
λ r 1 −λ m

λ r 2 − λ r 1

,NAR
ROW

L n a r r o w

Wavelength λ

R
ad

ia
nc

e 
L

L w i d e

  W   I   D   E

RN /W =
Lnarrow

Lwide

Narrow/Wide Continuum Interpolated
Band Ratio



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

� � � � � � � �	 � � � 	 ��� � � 	 	 � � � �� � �� � �	 � � � �� 
 � � � � 	 � � � � �

�� �� 	
 �� �
 �

� �� � � �' 4 % � # " 1 � % � �E B "A � � " � � " & � � " � $ & � $% ) "� 5 " $ � 4 � " & � % ) � $% % "# � ? 1

$ � "% �� � $ ��
� ��� � �� �� �

��� �� � � � �  "! # � $�% � � �� �� &� �� �  "' ( % � � ) � �  ' ( %*  "! %

@ � " � "
� �� � � � � � " H �� 4 % & � "+ ") � $% ) "7 ' ( � � � � " � � ") � � � � $ ? # " @ $ � " � � % ,-/.0 1. 27

� � � � � � " �� # $ � � � � $ & � $% ) "7 � � � � � � " �� � $ # � � $% �5 � � � �� % 7

� � � � � � � � " � $ & � $% ) "� % " @ � 4 # & 5 " $ � 4 � " � % $ � # $% " � $ � $ # # "# $ � 5 � � �� " � " � % � � ��� � % � $ #

& � � ") � �� % 7

� $� � � $ � � ") � $ # � � $% �5 � � � �� % � " �5 �' 4 % � # " 1 $ � �4 5 " �� � �� � $� �7

� &� � � � $% �5 � � � �� % @ � � � � 4 � $% 1 @ $ � " � I $ �� � $% & � ) � � � � � � " � $ � � � $ & � $% ) " 



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

� �� �� � > � % " $ � � % � " � �� # $ � �� % � , � $ & � $% ) " � % 5 " $ � 4 � " 5 "% � �0 � ) � $% % "#�

� �  ' ( % � ,�� �. � �� �. � &� �. � � ��� �� � �� &� �� 2� �  "' ( % � � ) � �  "' ( % *  �� %

@ � " � "

� �. � � �� # � �

� �� # � �. 	
 � � �� � � � # � �.

� �� # � �. �  �
 %

� �� � � � (� # I " , � �� �  ' ( %�

� �  ' ( % � � � # � ) � �  ' ( %

� �.  � �. # � ) � �. % � � ��  � �� # � ) � � � %  �� %

� �� � � � 0 � � �� A � 5 $ � "� ) � � @ � � � �� # 1 % � 5 � $ # � , � ") � % & �� � � � H� " � �� � & " ��

� ) � �  "' ( % � � ' ( � � � ' ( � . � � �� ���� *  �� %


 � � 
 � �� � � �
� � ! �  ' ( % � � � #  � ' ( � � � ' ( � . %

� �.  � �. # � ) � �. % � � ��  � �� # � ) � �� % �  �" %



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

�� �	 � � � 
 � � �� � � � 
 � � � � �

� � 
 � � � � % & � � ") � � � � $? # " @ $ � " � ' (  �* �% , � � � � A "#  �* �%�

� F � " $ � $ & � $ � � I " � � $% �, " � ) � & " ��� ( � � 3 �' �2 0 8 = � � � ) � 5 � 4 � " � � " � $ � �

� $ & � $% ) " � ) � � , � � $% $ I " � $ H " � "+ ") � $% ) " ? $) 	 H �� 4 % & � " H � �� �� 
 �� � $ � $

, 4 % ) � �� % � , @ $ � " � ) � % � "% � $% &  � $ �� # 1 % � 5 � $ # � " � � D � � �� � ) � �. $% & � ) � �� , � �

$ � " �� � "+ ") � $% ) " ? $) 	 H �� 4 % & � 8� � " � � $ � � � " � $ � � � $ & � $% ) " �� ) � �. $% & � ) � � �

$ � " $ � �4 5 " & � � ? " � % & " � "% & "% � � , ' (  

< F � " $ � � ") � � $ # � $ & � $ � � I " � � $% �, " � ) � & " �� ( � � 3 �' �2 0 8 = � �� ) � 5 � 4 � " � � "

�� � $ # � $ & � $% ) "� I " � $� " �� � "+ ") � $% ) " ? $) 	 H �� 4 % & $ � $ , 4 % ) � �� % � , @ $ � " � I $ �� �

' (  ( � % ) " � � " � $ � �� � � ! �  ' ( % & ") � " $ � " � 5 � % � �� % �) $ # # 1 @ � � � � % ) � " $ � � % H

@ $ � " � I $ �� � $ � � # � % " � % � " � �� # $ � �� % � � 4 � " & �� H� , �� 5 $ H � I "% � $ � �� �� ) � # 4 5 % $ �

@ $ � " � I $ �� � 

=  0 � �4 5 " $ � $ �� $ �� � % H I $ # 4 " $% $ I " � $ H " @ $ � " � I $ �� � ' ( . , � � � � " @ � � # " �) "% " 



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

  6S simulated
TOA radiances
r1 m r2

APDA

APDA

PW

PW

1

2

3

PW  = const

�� �� � �� �� �� 	 �
 �� � 
 � �
 � � �
 �� � �� � � 
 � 
 �� �� � � 	 �� �
 � � � � � � � � � � � � � � �
 � �� 
 �



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

Inverse Mapping

R(APDA) Comp. 6S Path
Radiances

Atmospheric
Conditions

Look−up
Table

Lp

r1 m r2

PW(in)

PW(out)

APDA

� � 
 � �� � � �� �� 	 �
 �� � 
 � �� � � �� 
 � �� � �� �



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

� � � 
 	 � �
 � � �� � � ��	 
 � � 
 � � � � � � �� � � ��	 
 � � � � � 
 � � � �
 � 
 � � � � � � � � �� 
 �� � �� �� � �� � ��

� �
 � � � 
 � �
 � 
 � 
 
 
� 
 � �� � 
 � � � �
 � 	 �
 � � � � ��	 
 � � 
 � 
 �� � 
 � � 	 � � �� �
 � � � � � 
 � �

� � � �� �
 �
 �
 � � � � ��	 
 � � 
 � � � 
 �� � � 
 �
 � � �� 
 � � � � �
 � 
 � � � � 
 
 
� 
 � � � 
 
 � � �
 	 
 � � �� � ��

� ���� � 
 � �� � 
 � � � �� � �� �
 � �� �� � 
 � �
 � 
 � � �
 � 
 � �� � � ��	 
 � �

� � � � 
 � � 	 � �� � � 
 	 
 �� �� � 
 � � � �
 � 
 � �� � � ��	 
 � � 
 � � � � � �
 � � � � � 
 � � 	 
 � �
 � � � ��	 
 � � � � � 



 �� � �� �� � �� � �� � �
 � � � 
 � �
 � 
 � �

� �� � �� �
 �
 � � � � � � � � � �� � 
 � 	 � � 
 � � �
 �� � � � � ��	 
 � � � � �"! # ��	 
 � �$ %q ! & �



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

� � � � �� � �� �� � �	 � � 
� � �� �� � � 	 � � � � � � � � 	 �

�� �� � � � � � �	

 �� 
 � � �0

� � ! � � !�� � � � � � � ��� �

� �� � ��

� � ! "#$ % &' '( ) !'*  &* *  !( + , !-. /10 + 2 '( -3 &4 ! - !5 !4* & + 4 ! 0 ' . 0 + ! & - 67 !-*  !

- & + 2 ! 63 8 &7 !. ! + 2*  ' 63 0 +* ! - !'* 9

� � ! "#$ % 8 6 -: ' 3 6 -  0 2 . / - !5 !4* 0 7 !; & 4 : 2 - 6( + , ' < ! 9 2 9 =. & / & ' >

� # + 5 ( ! +4 ! 63 = &*  - & , 0 & + 4 ! 3 6 - , &-: * & - 2 !* '  & ' ; ! ! + - !4 6 2 +0? ! , ' 0 + 4 !@ AB A

; ( *  & ' + 6* ; ! ! + !C =. 0 4 0* . /* - ! &* ! , < !C 4 ! =* 0 + + 6 +ED . 0 + ! & -F * * 0 + 2 ) !*  6 , ' > 9



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

�� �� � � �� �� �� � � �

� 	
� � 
� ���� � �� � � � � ��� 
�� � �

� �� � � � �� � �! � � � �! � 
#" �

� ( ' � 	
� � � � � ��� 
�� � �%$ � & �� '�(*) +-, � 
�� � �./ $ + � 
�� � � 9

TOA Radiance (rho_g=0.05)

800 850 900 950 1000 1050 1100
Wavelength in [nm]

0.000

0.005

0.010

0.015

R
ad

ia
nc

e 
in

 [W
/(

cm
^2

 s
te

r 
um

)]

Total Radiance
Ground Radiance



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

� � � � � � � � �� �� �� � � �

� 	
 � � 
 � ���� � ( � � � �� �� � + � 
�� � �� 
�� �

TOA Radiance (rho_g=0.5)

800 850 900 950 1000 1050 1100
Wavelength in [nm]

0.00

0.02

0.04

0.06

0.08

0.10

0.12

R
ad

ia
nc

e 
in

 [W
/(

cm
^2

 s
te

r 
um

)]

Total Radiance
Ground Radiance



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

�� �� �� � �� � � �	 � � �
 �� 
 �

� � � � � � � � � �

" 6 ) =( * ! , 0 - - & , 0 & +4 !' 
* - & +' ) 0 ' ' 0 6 + ' & + , = &*  - & , 0 & +4 ! < 8 0*  � �� � %� � �

( ' 0 + 2*  ! � # � � % � 6 =* 0 6 + > 9

�� � � � �� � � ��

� � * ) 6 ' = !- 0 4 '* &* ! 8 &' ) 0 , D . &* 0* ( , ! '( ) ) ! - 


� � 0 ' 0; 0. 0* / 63 � � : ) 


� " 6. ( ) + & - 8 &* ! - 7 & = 6 - 8 &' F C ! , &* � 9� � ���� ! 


� � & - 2 !*  !0 2 * 8 & ' &* � 9� : ) 


� �( + ? ! +0*  &* � � , ! 2 - ! !' & + ,

� � = !4* - &. - !' 6. ( * 0 6 + � ( + ) 9



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

� � ! 2 - 6( + , - !5 !4* & + 4 !' � �� � & + , � �� ! 8 & ' 4  & + 2 ! , 3 - 6 ) � 9 �� * 6 @ 9 0 + '* ! ='63 � 9 �� �

� � 
�� �$ � �� �  � �� ! ) � �� �

� � �� � �! �
) � � � � � �� �
� ) � � � � � �� �� 
 ( � �

Background Reflectance

0.80 0.85 0.90 0.95 1.00 1.05 1.10
Wavelength in [um]

0.0

0.2

0.4

0.6

0.8

1.0

R
ef

le
ct

an
ce

	 �
 � � � 
� � � � �� �
 � � �
 � � �
 
 � 
 �� � �� 
 � � � � �� 
 � � ���



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

� � �� � �� �� �	 � 
 � �� � � 
 � ���� 
 � �� �� � � � �� �

�� �� �� �� �� �� � ��� � � � � � � � � � ���

� �� � � � �� �! � ��� � � �" � � � �� ���

�# �� � �! � " � � �! ��� � � � �� " � � ! ���



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

AVIRIS Case: CIBR

0.0 0.2 0.4 0.6 0.8 1.0
Reflectance in Channel m

0.10
0.12
0.14
0.16
0.18
0.20
0.22

R
at

io

AVIRIS Case: APDA

0.0 0.2 0.4 0.6 0.8 1.0
Reflectance in Channel m

0.10
0.12
0.14
0.16
0.18
0.20
0.22

R
at

io

Multispectral Case: CIBR

0.0 0.2 0.4 0.6 0.8 1.0
Reflectance in Channel m

0.30
0.32
0.34
0.36
0.38
0.40

R
at

io

Multispectral Case: APDA

0.0 0.2 0.4 0.6 0.8 1.0
Reflectance in Channel m

0.30
0.32
0.34
0.36
0.38
0.40

R
at

io

� � � � �� � � 
 � � � �� 
 � � � �� � �
 �� 
 � 
� � � � ��� �� � � � � � � � � 
� � � � �� �
 � � �
 � 
� 
� � � � ��� � 
 � �� 	

�
 � � � �� � � �� � � � � �� 
 � � � �
�� �� � � � � � � � 
 � � �� � � � �
 � � �� � � � � �� 
 � � � � �� � ��� � � �� � ��� � 
 
 � �� �



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

	 � �� �� � � �
 ��� �� �� � �� � � �	 	 � �� � � � � �	 � � �� 
 �


� �
 �� � � � �� � � �� �� � 
 � 
� � � 	 � � � � �� � � � �
� �� � � � � 
� � � � � �
 � � �� � � � � � �� � � � �
 � � � 
� � � �

�� � �� � �
 � �� �� � � � � �

� � � 	 
 � � � � �� � � �
 � � � ���� �  �! �� � � 
� � 
 � 
 � � � 
 �

� "# � � �
 � � � 
� 
 � �� 
 � � �  � � �� � �� 
 � � � �� �� �

� � � $ �� 
 � � � � � � � � � � � � �� 
 � � � �
 � � �� � � � � � � � � � � �� � � �� � �� � � � �� � � � � � 
 
 � � � � � �� � % �� & � �

� � � � � �� 
 �� � � 
 
 � �� � � � � � �

�� � � � �

� � �� � �
 �� � � � � �
 � � � � �� � $ �
 � �
 �� � � � �� � � � �
 � �

� � 
 
 �� � � �� � � % � � � �� � �
 � 
� � � �� � � � � � �� � � 
 � � � � � 
 � � � � � � � 
 � � # 	 �
 �

�� � � � � � � � �� � � 
 � �
 
 � � � �� � 
 
 	 � 	 $ � 
 $ ' (*)+ , � �� � � � � � � � 
 �� � � � � �� � 
 
 � � 
 $ ' (*)+ ,

� � � � � � � ���



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

� � �
 
 � �� � � �� � � � 
 
 � � � � � � � � �� �� � � � � 
� � 	 �
 � � �� 
 
 � �� � � � � �� � � � 
 � 
 � � �

� � � � � � �� �� �� � � � � � � � � � � � � � �� �� �

� � � � � 
 � � 
 
 � � � � � � 
� � �� � � �
 
 � �� � � � �

�� �� �� ��� � � �� � �� � 	 
 �� � � 	 � �

� 
�� � ���� � � �
� ����

�
�

�
���� �! 


�� � �"#$% &(' � � �" &) # �

� � �"#$% & * ,

� � � + � �, � + � 
 , � 
 , +- - � � ./ � , �� �
 � + �
 �0 � �
 �, + +0 +� � �
 �� 
 � 
� � + � �, � + � 
 , �

1 � � �2 34 576 � � �

� � �4 � � 8 % , � �� � +- � � 	 � � � � + �� 
 � �/ � �

� � � � � � 8 � � �� - +, �� � � � � � + �� 
 � � " � � 0 � � � +9 : � � � + � �, � + � 
 , +
 
� � � 
� . ' (*)+ , � 



 
 
 �� � � �� � � + �� , + �� + �
 �; < "= �

. � � � � � > � 
 �� ? � � @8 & � � + �� 
 � � " � � � �� 
 
 
 �� � � � � + � �, � + � 
 , � � � � � � � � � � + �� , + �� + �
 �

; < "= 
�� � � �

# � � � � � >� � �� ��� � � @8 & � � + �� 
 � � " � � � �� �� � � � �, + �� � �0 
� �
 � � $ � � �, + �� 
 �0 ���



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

AVIRIS Case

1 2 3 4 5
Water Vapor in [g/cm^2]

0

2

4

6

8

10

12

R
M

S
 R

el
at

iv
e 

E
rr

or
 o

f P
W

 in
 [%

]

CIBR APDA APDA (optimal) APDA (iterative)

Multispectral Case

1 2 3 4 5
Water Vapor in [g/cm^2]

0

2

4

6

8

10

12

R
M

S
 R

el
at

iv
e 

E
rr

or
 o

f P
W

 in
 [%

]

% � � - !. &* 0 7 ! !- - 6 - � 
�� � � � 0 + � 0 + 8 &* ! - 7 & = 6 - 3 6 - &. . �� A - !5 !4* & + 4 ! ' = !4* - &

& ' & 3 ( + 4* 0 6 + 63 8 &* !- 7 & = 6 - 3 6 - 3 6( - , 0� !- ! +* 8 &* ! - 7 & = 6 - - !* - 0 !7 &. * !4  +0 �( !' 9



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

�� �� �� �� � � � � � � � �	 
� � � � � �� 
 ��


�� � � � � ��� � � ��� � � ��� � ��� � ��� � � ��� � �� � �

 � � � ��� � � � !

"# $% $ & � ')(* + , !.-/ 0 - !-/ 0 - �21 35467 89 � ! -/ 0 - �6 4 $% 846 : $ �; ! ��< < �

Rx

PWmin max

R
  (

P
W

   
 )

− 
R

  (
P

W
   

)
x

x
m
i
n

m
a
x

σ(     )PW

R
x



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

� �� � �� � �� � 	
 � � �
 � �
 �

� � � � � �� � � � � � � � � ��� � � � 	 �
 � �

� � �
 � �� � � � � 	� � � � � � � � � � � 
 � �  ! � " #$ � %&' ( %)* � � � � � 
 � �  ! � " #$ � %& ' ( %) *

� �+ � 	,- . / 	, 	� 0 	1 � . , 1 �� 2 , 3 	 ,- 01 	 , 	� 2� � � 0, 1 �� 1 , 4

�5 6 � 	,- 2 / 	, 	 	 0 	 . - � , 2 � 2 3, 1 	 ,- 1 1 	 , 	 	 31 	 � 3, . � .- ,�

�5 6 � 7
 � � � � � � 8 	,- . 2 	, 	 	 . 4 0 / 	 , 2 � 0 0, 3 	 ,- 01 	 , 	 	1 3 4 - 	 , 1 � 2 	, -

�5 6 � 7 � � � 
 � � �� � 8 	,- . 0 	, 	 	 . 41 / 	 , 2 � 0 0, 0 	 ,- 1 	 	 , 	 	1 4 0 - � ,- � . 4, 1

� �� � � - �5 � 
 	 � � � � � � 
 � 
 �9 � 	 � � � 	 � � � � 	 �
 � �� 
 � � 2 : � � ;� 	 : � � � � � � � � �� �< � � � 
 � � � 
 
 = 
 
 
 


� � �
 � �� � � � � 	� � � � � � �� � � � � 2 : � � � � � � � � � 	 �
 � � 2 : �� � � � � � 	 : � � � � ��� � � � 	 �
 � �� 	 :

� �+ � / 2 , / 2 0- /- , 4 3� 2 4, . 4 3 0 3 � /,� 4- 0

�5 6 � 3,� 1 4 .- - � ,� 	 3- � , 3 . 0 41 /,� 0 0- /

�5 6 � 7
 � � � � � � 8 3, 1 	1 � - - 	, /� 0 0 - , /1 . 01 /, . / 	 	 3

�5 6 � 7 � � � 
 � � �� � 8 1 , 4� 2 2 1 - 	, /� 0 0 � , 3 . 0 41 /,� 0 0- /



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

CIBR: AVIRIS Case

0.0 0.2 0.4 0.6 0.8 1.0
Reflectance in Channel m

-20

0

20

40

R
el

at
iv

e 
W

at
er

 V
ap

or
 E

rr
or

 in
 [%

]

APDA: AVIRIS Case

0.0 0.2 0.4 0.6 0.8 1.0
Reflectance in Channel m

-20

0

20

40

R
el

at
iv

e 
W

at
er

 V
ap

or
 E

rr
or

 in
 [%

]

� �� �� �� � � �� �� � � 	�
 � �� � 
 � � 
 � �� 
� � � �� � � � 
 �� � � � � � � �� � � �
 � 
 � � �� ���

� � �� � � � � � � 
 �� � � �� �� � �� � � �
 � � � � � � � �� � � � � � � �� �� � � � �� � �! "# �# $ %!& ' 
 � �

� � � � �� � � � 	 	
 �� � � � � �� � & ( � �� �� � �� � � �� � �� 
 � � �� 
 	 ) � 	 �� � � � &



Los Alamos National Laboratory

A V  I  R  I  S A V  I  R  I  S 
WORKSHOP March 1996

CIBR: Multispectral Case
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